Background: About 25% -35% of breast cancers are non-palpable at the time of diagnosis. Wire guided localization (WGL) had been considered as the standard technique for many years for excision of theses breast lesions. The aim of this study is to assess the efficacy of WGL biopsy in the management of non-palpable suspicious breast masses. Patients & Methods: This retrospective study concerned thirty female patients who were presented by non-palpable breast lesions as proved by mammography and complimentary ultrasonography between February 2013 and September 2014. According to BIRADS classification system, all the lesions were BIRADS III, IV and V. However, BIRADS I and II lesions proved to be benign were excluded from this study. The patients were submitted to WGL under local anesthesia. Then, they were shifted to the operating theatre, where they underwent WGL biopsy. The removed specimens were sent for radiological confirmation of complete excision. Then, it was sent for histopathological examination. Results: The mean age was 52.63 years. Eighteen patients (60%) were asymptomatic, 7 (23.3%) patients were with breast pain, and 5 patients (16.7%) had nipple discharge. Ten lesions (33.3%) were BIRADS III, 17 lesions (56.7%) were BIRADS IV, and 3 lesions (10%) were BIRADS V. The WGL was done by mammography in 19 patients (63.3%) and under ultrasonographic guidance in 11 patients (36.7%). No post-operative complications were reported. The mean tumor size was 11.23 mm and the mean safety margin of excision was 6.7 mm. IDC was found in 56.7% or cases, DCIS in 30%, and ILC in 13.3% of cases. 40% of the lesions were of grade I, 30% were of grade II, and 30% were of grade III. There were positive resection margins in 11 patients (36.7%). Conclusion: WGL biopsy is a safe and reliable surgical technique for management of non-palpable suspicious breast lesions. Special care should be paid for proper margin excision. However, WGL biopsy is technically demanding and needs learning curve for both the surgeon and the radiologist.
Introduction
Breast cancer is the commonest cancer among females. About 25% -35% of breast cancers are non-palpable at the time of diagnosis [1] . The emergence of breast screening programs and novel radiological techniques like breast MRI have resulted in early detection of many non-palpable breast lesions [2] .
These lesions need special way of localization to help for intra-operative identification and excision [1] . Wire-guided localization (WGL) has been the standard technique used for many years for localization of nonpalpable breast lesions using either ultrasound or mammography preoperative [3] . A thin and hooked wire is inserted into the lesion, and the surgeon uses the wire and standard imaging to identify and remove the lesion [2] [4].
This enables the surgeon to have accurate excision with unnecessary removal of large amount of normal breast tissue especially in benign lesions [4] . However, WGL has its own problems e.g. wire dislocation, patient discomfort, and rarely pneumothorax that have been reported in some cases [5] . Also, inadequate resection may expose the patient to a second surgery [6] .
We designed this study to assess the effectiveness of WGL in achieving proper surgical excision of nonpalpable suspicious breast lesions with adequate safety margins.
Patients and Methods
Between February 2013 and September 2014, thirty female patients were enrolled in this study in Department of surgery in Hamad Medical Corporation, Doha, Qatar, (Ethical approval No. 33456700) and Department of surgery, Tanta University Hospital, Tanta, Egypt (Research approval No. 000045346) Some of them were asymptomatic and they came for screening mammography. Some had non specific breast complaints (e.g. breast pain & nipple discharge). Clinical examination of all the patients did not show any palpable breast mass. All the patients were submitted to bilateral mammography and complementary ultrasonography that showed the presence of non-palpable breast mass. Informed consent was obtained from all our patients According to Breast-Imaging Reporting & Data System (BIRADS), these non-palpable masses were BIRADS III, IV & V. Exclusion criteria included benign looking masses (BIRADS I & II) and lesions that proved to be benign by histopathological examination. Informed consent was taken from all the patients. In the same day of surgery, A 20-gauge hooked wire was inserted into the non-palpable breast mass under local anesthesia with mammography guidance or ultrasound guidance if the lesion could be seen by ultrasound Figure 1 and Figure 2 . After proper localization, the wire was tapped tightly to the skin to prevent dislocation and the patient was shifted to the operating theatre where she was submitted to WGL biopsy under general anesthesia. Our preferred incision was curvilinear incision centered over the entrance of the wire through the skin.
The surgeon follow the wire through the breast tissue down to the mass with meticulous excision was done that ensure proper resection of the mass with adequate safety margins. The margins of the removed specimen was marked by sutures and sent to radiology department for further confirmation that proper excision of the whole mass was accomplished. The breast tissue was closed in 2 layers by absorbable sutures with no drains. The skin was closed by absorbable monofilament sutures. The removed specimen was then sent for histopathological examination that includes proper assessment of the margins of excision. The minimal accepted safety margins were 5 mm. Re-excision was required if any margin was less than 5 mm.
A student t-test was used to compare differences between positive and Negative margins patients. Associations of categorical variables with Positive and Negative margins patients were assessed using chi-square test. When expected cell frequency was inadequate, a Fischer Exact test was used instead. A two-sided P value of ≤0.05 was considered to be statistically significant. All statistical analyses were done using statistical packages SPSS 19.0 (SPSS Inc. Chicago, IL).
Results
The age of the patients ranged between 42 & 69 years with a mean of 52.63 years. Eighteen patients (60%) were asymptomatic, 7 (23.3%) patients had breast pain, and 5 patients (16.7%) had nipple discharge. Mammography was done in all the patients. It showed non-palpable lesion in the upper outer quadrant in 12 patients (40%), in the lower outer quadrant in 6 patients (20%), in the upper inner quadrant in 5 patients (16.7%), & in the lower inner quadrant in 7 patients (23.3%). According to BIRADS classification, 10 lesions were BIRADS III (33.3%), 17 lesions (56.7%) were BIRADS IV, & 3 lesions (10%) were BIRADS V. The WGL was done by mammography in 19 patients (63.3%) and under ultrasonographic guidance in 11 patients (36.7%). WGL biopsy was successfully done in all the cases as proved by radiological imaging of the removed specimens i.e. no wire migration or dislocation was reported. No post-operative complications were encountered. The histopathological outcome of the excised lesions was shown in Table 1 .
The tumor size ranged between 2 mm and 25 mm with a mean of 11.23 mm. The mean safety margin of excision was 6.7 mm. There were positive margins in 11 patients (36.7%) who required re-excision. Table 2 shows the relation between different prognostic factors and the margins status. There was no significant difference regarding prognostic factor between patients with positive safety margins with those of negative margins except regarding the histopathological grades there was significant difference between 2 groups. 
Discussion
The increasing awareness about breast cancer and widespread use of screening mammography nowadays increased the incidence of detection of suspicious non-palpable breast lesions [1] . Many of these lesions were asymptomatic as shown in our study where 60% of the patients had no symptoms and the breast mass was shown only on mammography. These masses have to be removed with adequate safety margins and with good cosmetic outcome [7] . Wire guided localization followed by surgical excision of the non-palpable breast mass was first described by Frank et al. [8] in 1976. In spite of developing many other radiological localization techniques e.g. radio-guided localization, sentinel node and occult lesion localization, and radio-active seed localization, WGL is still considered as the gold standard technique for excision of non-palpable suspicious breast masses [9] . In our study, WGL was done under mammograghic guidance in 63.3% of cases and under ultrasound guidance in 36.7% of cases. Method of localization is widely variable among literature. Masroor et al. [10] had done WGL under mammography guidance in 53% of cases and under ultrasound guidance in 40% of the cases. On the other hand, de Roos et al. [11] had in their study ultrasound guided localization in 72.6% of patients, mammography guided localization in 26.5%, and MRI guided localization in 0.9% of patients. Ultrasound guided localization had to be done if ultrasound could identify suspicious solid breast lesions while mammography guided localization had to be done for micro-calcifications or mammographically suspicious soft tissue densities [10] . In our study, 33.3% of patients were BIRADS III, 57.6% of them were BIRADS IV, and BIRADS V was found in 10% of patients. These results came in accordance with results of other studies. Raza et al. [12] reported rates of 38.4%, 56.6% and 5% for BIRADS III, IV, and V respectively. Mendez et al. [13] reported BIRADS III rate of 16.5%, BIRADS IV rate of 80%, and BIRADS V rate of 3.5%. The mean tumor size in our study is 11.23 mm. Histopathological examination revealed IDC in 56.7% of cases, DCIS in 30%, and ILC in 13.3% of cases. These results are more or less consistent with the results from other studies [11] [14] .
The main challenge in WGL excision biopsy is the proper excision of the non-palpable breast mass that provides local definitive treatment and proper histopathological diagnosis together with satisfactory cosmetic results for the patient [14] . This cosmetic result can be achieved by minimizing the excision of normal breast tissue around the non-palpable mass. Nevertheless, proper excision of safety margins around the malignant nonpalpable breast mass is mandatory as it saves the patient re-surgery that increases the cost, morbidity, and worsens the final cosmetic outcome [14] . The width of safety margins in patients undergoing breast conserving surgery is variable among literature. It ranges from "ink negative" to greater than 1 cm [15] [16] . In our study, we adopted 5 mm as the minimal accepted safety margins in the malignant cases. The mean safety margin of excision was 6.7 mm. Margins of excision were involved 36.7% of cases who required re-excision. The rate of positive margins is widely variable. It ranges between 0% and 57.7% [17] [18] . Zgajner et al. [19] reported positive margin rate in 55% of cases. Thind et al. [20] reported 40% involved margins rate. Ocal et al. [21] had 40% incidence for re-excision in their patients. This variable rate of involved margins can be attributed to the procedure itself as it is technically demanding [11] [14] both radiologically and surgically specially the orientation of the surgeon for proper determination of the depth of the lesion that becomes more difficult in dense breast tissue. The relatively low incidence of positive margins in our study may be attributed to the older age of the patients included in the study as the mean age was 52.63 years.
Another limitation of the technique is the proper estimation of the proper size of the lesion by the radiologist specially in cases of extensive intra-ductal component, multifocal lesions, and invasive lobular carcinoma [11] . Also, the positive margins of excision can be attributed to some genetic biological differences and diffuse growth pattern in some non-palpable breast cancers [22] . Margins 1 -5 mm are considered as close margins. The re-excision in these cases depends on many prognostic factors e.g. tumor size, grade, and receptor status [23] . In the literature, large tumor size, high pathological grade, and extensive intra-ductal component are significantly associated with positive resection margins [24] [25] . In our study, The larger tumor size and high pathological grade were associated with higher but statistically insignificant incidence of positive margins. This can be explained by the small sample size. So, we think that increasing the number of patients can lead to more significant results.
No operative or post-operative complications were reported in our study. In general, WGL biopsy is a safe surgical technique with minor complication rate that ranges between 0% and 1.3% [5] [10] .
In conclusion, WGL biopsy is a reliable surgical technique that can provide surgical excision together with definitive diagnosis for patients presenting with suspicious non-palpable breast masses. WGL may be the only feasible technique when other localization methods cannot be performed e.g. U/S guided excision cannot be done in case of micro calcifications. WGL gives the patient good cosmetic result and low complications rate without exposure to radio-active substances that are used in the other localization techniques. However, the technique has its own limitations e.g. the learning curve for both the radiologist and surgeon, and the proper excision of adequate safety margins.
